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(57) Abstract 

A shoe-plate (124), adapted to hold a boot of a user, Is pivotally mounted on the middle portion of an elongated frame (110). 
The frame has one or two rear wheels (116) and a fork (118) pivoted on its front portion around a vertical axis, and supporting a 
front wheel (122). Steering means (66, 68, 70, 72) connect the shoe-plate with the fork so that a pivotal movement of the shoe- 
plate causes a pivotal movement of the fork. The shoe-plate may be pivoted around a vertical or a longitudinal, horizontal axis. 
In the latter case, the skate also comprises adaptable restraining means (74, 76, 77) connecting the trunk of the user to the frame. 

(57) Abrege 

Un cale-pied (124) concu pour tenir la chaussure montante d'un utilisateur, est montee pivotante dans la zone m&Jiane d'un 
chassis de forme allongee (110). Ce chassis comporte une ou deux roues arriere (116) ainsi qu'une fourche (118) montee sur pivot 
dans sa zone arriere autour d'un axe vertical, et supportent une roue avant (122). Des organes de direction (66, 68, 70, 72) 
relient le cale-pied a la fourche de facon qu'un mouvement de pivotement du cale-pied entralne le pivotement de la fourche. Dans 
ce cas, le patin comporte egalement des organes de retenue reglables (74, 76, 77) reliant au chassis le tronc de rutilisateur. 
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(54) Title: ROLLER SKATE 
(57) Abstract 

A shoe-plate (124), adapted to hold a 
boot of a user, is pivotally mounted on the 
middle portion of an elongated frame (110). 
The frame has one or two rear wheels (1 16) 
and a fork (118) pivoted on its front portion 
around a vertical axis, and supporting a front 
wheel (122). Steering means (66, 68, 70, 
72) connect the shoe-plate with the fork so 
that a pivotal movement of the shoe-plate 
causes a pivotal movement of the fork. The 
shoe-plate may be pivoted around a vertical 
or a longitudinal, horizontal axis. In the 
latter case, the skate also comprises adaptable 
restraining means (74, 76. 77) connecting the 
trunk of the user to the frame. 
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"Roller skate" 
DESCRIPTION 

5 This invention is concerned with a roller skate, particularly for use on steep or rough 
mountain slopes. 

Mountain skiers are used to, and draw enjoyment from, descending slopes at varying 
speeds and following arbitrary paths which include a number of sharp bends. This 
10 sport, however, can only be practiced in wintertime and while the slopes are covered 
with snow, and sportsmen are thus deprived of their favorite amusement for long 
periods of the year. 

It is now the main object of the invention to provide a roller skate which can be used by 
15 sportsmen to run down slopes, such as meadows or dirty ground, whether bare or 
covered with snow, following any desired path including changes of direction, and 
using a technique that is quite similar to the technique used while skiing on snow. 



It is another object of the invention to provide a roller skate as above, which can be 
30 20 used safely also on very steep or rough ground, such as the same mountain slopes used 

by skiers when they are covered with snow. 

The invention achieves the above and other objects and advantages with a roller skate 
35 having the features recited in claim 1 . 



25 



Other advantageous features are set out in the subordinate claims. 



40 The invention will now be disclosed in more detail with reference to a few preferred 

embodiments, as shown in the attached drawings, wherein : 



30 



Fig. 1 is a side view of a roller skate according to a first embodiment of the invention; 
Fig. 2 is a plan view of the roller skate of Fig. 1 ; 



35 Fig. 3 is a side view of a roller skate according to a second embodiment of the 
50 invention; 

Fig. 4 is a plan view of the roller skate of Fig. 3; 
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Fig. 5 is a view in cross-section made along line V-V of Fig. 3, while the skate is 
executing a bend; 

Fig. 6 is a side view of a person, partly broken away, wearing roller skates according to 
5 a third embodiment of the invention; 

Fig. 7 is a rear view in the direction VII of Fig. 6; 

Fig. 8 is a side view of a roller skate according to a fourth embodiment of the 
10 invention; 

Fig. 9 is a plan view of the roller skate of Fig. 8; 

Fig. 10 is a side view of a roller skate according to a fifth embodiment of the invention; 
15 and 

Fig. 1 1 is a plan view of the roller skate of Fig. 10. 
First embodiment 



20 



Figg. 1 and 2 show the first embodiment of the invention. An elongated frame 10, 
preferably made of steel or of another suitable alloy, comprises a middle, straight 
portion which extends forward into an arched portion 12, and extends rearward into a 
35 loop-shaped portion 14. 

25 

A rear wheel 16 is rotatably supported within loop-shaped portion 14. A fork 18 is 
pivoted in 20 at the forward end of arched portion 12 of the frame, around a substan- 
40 tially vertical axis, and a front wheel 22 is rotatably supported within fork 20. Both 

wheels 16 and 22 are provided with soft pneumatic tires. 

30 

A shoe-plate 24 is rotatably supported upon middle portion of frame 10 by a pivot 26 
45 projecting integrally from the shoe-plate and received within a ball bearing 28 in the 

frame. For stability, the portions of shoe-plate 24 located before and behind pivot 26 

ride on idle rollers 30 that are mounted on horizontal axes in frame 10. Shoe-plate 24 is 
35 shaped with ribs and retaining straps 32 defining a socket to firmly hold a boot 34 of a 
50 user, one leg of a user being shown as 36 in Fig. 1. Two uprights such as 37 extend 

upwardly from the sides of the shoe-plate. 
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A bracket 38 extends laterally from fork 18, and the end of bracket 38 is linked to a 
point on one of uprights 37 on shoe-plate 24 by means of a rod 40, so that when the 
shoe-plate is turned right or left on its pivot 26, wheel 22 will also be turned 
accordingly. 

5 

A knee-piece 42, which is strapped to the user's leg, has two integral staffs 44 that are 
respectively linked to uprights 37 of shoe-plate 24, and a bridge 46 connects integrally 
the lower ends of both staffs. A tension spring 48 connects corresponding points on 
bridge 46 and on loop-shaped portion 14, to act as a biasing spring to a neutral position 
10 of the shoe-plate, to return the front wheel to a straight position after a bend. Another 
tension spring 49 connects bridge 46 downward to a low point on the shoe-plate, in 
order to help the user to straighten up after a squat. 

Rear wheel 16 is also provided with a lateral drum 50. A braking belt 52 having one 
15 end attached to the frame is wound around drum 50 and has its opposite end attached to 
a Bowden cable 54 that has its own opposite end attached to upright 37 and its sheath 
attached to one of staffs 44, so that the belt is tensioned when the user leans back. 



In operation, a user wears one of the above skates on each foot, and will also normally 
30 20 hold ski poles in his hands (not shown). On a slope, the skates will run freely on their 

wheels, and the user can maintain the frames upright by appropriate use of leg muscle 
action. Balance is made easier by the low position of the foot, which is closer to ground 
than the turning axes of the wheels. In order to change direction, the user forces his foot 
35 to point to the appropriate side, thus turning the front wheel. In order to brake, the user 

25 leans back* so that his lower leg will incline staffs 44 rearward and will draw Bowden 
cable 54, which will tension the braking belt. The large diameter of the wheels, as well 
as the action of the tires, allow the skate to take even very rough terrain in stride. 

40 

When using a pair of skates as described above, the user can reproduce most of the 
30 movements and operations of a pair of skis, such as running diagonally along a slope, 

frequently changing direction, dynamically maintaining balance against disturbing 
45 forces, jumping or momentarily lifting the skate from the ground, in order to overcome 

or avoid small obstacles. However, in addition to the operations available when skiing, 

the skate of the invention is also capable of being braked. 
35 Many improvements can be made to the skate as described above, which have not been 
50 shown for the sake of simplicity. Instead of the strapped shoe-plate shown, a safety 

shoe-plate could be used, similar to a safety ski-binding. Also, wheels 16 and 22 are 

preferably supported for unidirectional rotation, so that the user can climb up short 
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15 



slopes by walking the skates, without the wheels turning backwards. Such unidirec- 
tional couplings are well known in the art, such as in bicycles and the like, and do not 
require description. 

5 Second embodiment 

A second embodiment of the invention will now be described with reference to Figg. 3, 
4 and 5, where parts having a counterpart in Figg. 1 and 2 bear the same reference 
number with a prefix of 1 . 



10 

20 



25 



An elongated frame 1 10 has a bracket 1 14 at its rear end and a pivoted fork 1 1 8 at its 
front end. A rear wheel 1 16 is rotatably supported in fork 1 14 and a front wheel 122 is 
rotatably supported in fork 118. Wheel 1 16 is provided with a brake drum 150 and with 
an internal brake-shoe 60 that is pivoted on the frame. This structure, although different 
15 in detail, is equivalent to the corresponding structure of the skate of Figg. 1 and 2. 



Frame 1 10 also has a bracket 62, and a shoe-plate 124 is supported between brackets 
114 and 62, so that it is freely rotatable around a horizontal axis that is longitudinal to 
the frame. Shoe-plate 124 is similar to shoe-plate 24 of Figg. 1 and 2, and has uprights 
30 20 147, which are linked with staffs 144 from knee-pieces 142. An extension of one of 

staffs 144 is connected by a tierod 64 with the free end of brake-shoe 60 for causing a 
braking action when the user leans backward. 

35 A linkage connects shoe-plate 124 to an eccentric point of bracket 118. The linkage 

25 comprises a rocking lever 66 that is pivoted to a point 68 on the frame, and respective 
link rods 70 from one end of rocking lever 66 to the shoe-plate, and 72 from the 
opposite end of the rocking lever to the fork. A rotation of shoe-plate 124 around its 

40 horizontal axis is therefore converted into a rotation of fork 1 18 around its vertical axis. 

30 In order to allow the user to control the lateral inclination of the skates, and thus 
maintain stability in spite of the freedom of the shoe-plates with respect to the frames, 
45 the skate of Fig. 3 further comprises a rod 74 that is pivoted on the frame around a 

substantially horizontal axis at right angles to the longitudinal direction of the frame. A 
slidable sleeve 76 is received on rod 74 and is linked to a harness 77 worn by the user. 
35 It can be seen that, while the trunk allows the user to lean backward and forward, or to 
50 squat and rise, the rod-and-sleeve joint will always maintain the frame aligned with the 

user's trunk. 
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The skate of this embodiment is ridden similarly to the first embodiment, but steering is 
achieved by flexing the foot laterally, i.e. inclining the foot around a longitudinal axis, 
typically by shifting the knees in the opposite direction, as well known to skiers. 

5 The skate of the second embodiment has the advantage of allowing the user to steer the 
skates by an action (the lateral inclination of his feet) that corresponds more closely to 
the action used when skiing, and therefore the user does not have to learn a new 
technique as was necessary with the skate of the first embodiment (turning the feet 
right or left). On the other hand, this embodiment requires a connection of the trunk of 
1 0 the user to the skate frame, which was not necessary with the first embodiment. 



20 Third embodiment 



25 



A third embodiment of the invention is shown on Figg. 6 and 7, where parts having a 
1 5 counterpart in Figg. 1 to 5 bear the same reference number with a prefix of 2 . 



The third embodiment is quite similar to the second embodiment except that the rod- 
and-sleeve linkage from the frame to the wearer's trunk is here replaced by a hinged 
linkage. The hinged linkage has three sections 78, 80, 82, which are joined together by 
30 20 hinges 84, 86, having respective axes which are at right angles to the longitudinal 

direction of the frame. The lower section 78 is hinged to frame 210, while the upper 
section 82 is attached to a harness 276. 

35 When the user squats, the three sections will variously bend around the hinges to adjust 

25 to the user's movements, while maintaining parallelism between the user's trunk and the 
frame. The three sections 78, 80, 82 are sized for substantially copying the sizes of the 
user's thighs and shins. 



40 



This embodiment of the skate is used in the same way as the second embodiment. 



30 



Other kinds of restraining means, equivalent to the rod-and-sleeve linkage or to the 
45 hinged linkage, can be devised. For instance, a telescoped pole or a pantograph linkage 

could be substituted for the hinged pole. 



35 Fourth embodiment 

50 



A fourth embodiment of the invention is shown on Figg. 8 and 9, where parts having a 
counterpart in Figg. 1 to 7 bear the same reference numbers, with a prefix of 3. 
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This embodiment again has a shoe-plate 324, pivotally mounted on a frame 3 10, so that 
it is freely rotatable around a horizontal axis that is longitudinal to the frame. Shoe- 
plate 324 is structured as a ski safety binding, as known to a person skilled in the art. 
Frame 310 has a rear portion 314 where a wheel 316 is rotatably supported. The rear 
5 portion is hinged to the middle portion in 90, and a shock absorber 92 is connected 
therebetween to improve the performance of the skate on rough ground. 

A fork 318 is pivoted at the front portion of the frame, similarly to the fork of the 
previous embodiments, and has opposite brackets 94, 96 projecting laterally. Each of 
10 the brackets is connected to opposite sides of shoe-plate 324 through respective 
Bowden cables 98, 99, so that an inclination of the shoe-plate from the horizontal 
position will pull on one of the Bowden cables and therefore on the corresponding 
bracket, 94 or 96, of fork 3 1 8, to turn the wheel. The Bowden cables could be replaced 
with flexible strings or belts, running over free-running pulleys supported on the frame. 

15 

25 For simplicity, a brake has not been shown in Figg. 8 and 9, but it should be understood 

that the skate will normally include a brake similar to any of those shown in the 
previous Figures. 

30 20 The roller skate of Figg. 8 and 9 is used similarly to the skate of the previous 

embodiments, with the advantage of a smoother ride on rough ground, due to the shock 
absorber 92. 

35 Fifth embodiment 

25 

A fifth embodiment of the invention is shown on Figg. 10 and 1 1, where parts having a 
counterpart in Figg. 1 to 9 bear the same reference number with a prefix 4. 

40 

The fifth embodiment is, again, quite similar to the second embodiment except that the 
30 rod-and-rocker linkage from the shoe-plate to the bracket on the front wheel fork is 
here replaced by a single curved tierod 472, whose ends are respectively linked to a 
45 lateral point of the shoe-plate through a ball joint 1 1 , and to the distal end of bracket 

418 through a second ball joint 13. Moreover, bracket 418 (in contrast with bracket 118 
of Fig. 4) is slanted upward. Tierod 472 is preferably adjustable in length, by an 
35 arrangement not shown in the drawings, e.g. by providing the tierod with a screwed 
50 portion at one end. 
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It is easy to see that, because of the eccentric connections and because of the ball joints 
allowing two degrees of freedom to the jointed parts, a rotation of the shoe-plate 
around its horizontal axis will raise or drop the adjacent end of tierod 472, and corres- 
pondingly move the opposite end, thus steering the front wheel accordingly. This 
5 embodiment has the advantage of a very simple mechanical structure. 

A few preferred embodiments of the roller skate on the invention have been described, 
but it should be understood that further modifications can be made to them within the 
scope of the invention. For instance, knee-piece 42 or 142, instead of being supported 
ID by hinged staffs, might also be supported by flexible rods which are integral with 
uprights 47 or 147. The steering mechanism could take other forms, including use of 
gears and racks. 

It should also be noted that, although the skates of the invention are mainly intended for 
15 being used in pairs, one being worn on each foot of the user, one skate could also be 
used singly, by having one foot of the user strapped to the shoe-plate, and the other foot 
resting forward on the frame during the ride, and being laid on the ground during stops. 
For this mode of riding, the skate might be modified to have a pair of rear wheels 
placed side by side, for better stability. 
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CLAIMS 

1. A roller skate, characterized in that it comprises: 

an elongated frame (10; 1 10; 210; 310) having a middle portion, a front portion and 
a rear portion; 

a shoe-plate (24; 124; 224; 324) for supporting a boot of a user, pivotally mounted 
on the middle portion of the frame; 

at least one rear wheel (16; 116; 216; 316) that is rotatably mounted on the rear 
portion of the frame for turning around a horizontal axis; 

a fork (18; 118; 218; 318) pivoted on the front portion of the frame, for turning 
around a substantially vertical axis; 

a front wheel (22; 122; 222; 322) that is rotatably mounted on the fork, for turning 
around a horizontal axis; and 

steering means (38, 40; 66, 68, 70, 72; 94, 96, 98, 99) connecting the shoe-plate 
with the fork so that a pivotal movement of the shoe-plate causes a pivotal movement 
of the fork. 

2. The roller skate of claim 1 , characterized in that the axes of both wheels are higher 
than the middle portion of the frame when the wheels rest on the ground. 

3. The roller skate of claim 1 or 2, characterized in that the wheels are tired. 

4. The roller skate of any of claims 1 to 3, characterized in that the wheels are sup- 
ported on unidirectional supports allowing rotation only in the forward direction. 

5. The roller skate of any of claims 1 to 4, characterized in that the rear portion of the 
frame supports two side-by-side wheels. 

6. The roller skate of any of claims 1 to 5, characterized in that the rear portion (314) of 
the frame is hinged with respect to the middle portion and in that a shock absorber (92) 
is connected between the rear portion and the middle portion. 

7. The roller skate of any of claims 1 to 6, characterized in that it further comprises a 
brake (50, 52; 150, 60) on the rear wheel, and brake operating means (42, 44, 54; 142, 
144, 64) connectable to a lower leg of the user for operating the brake when the user 
leans his lower leg backward. 
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8. The roller skate of any of claims I to 7, characterized in that said steering means 
comprise a bracket (38) on the fork and a linkage (40; 66, 68, 70, 72) from the shoe- 
plate to the bracket. 

9. The roller skate of claim 8, characterized in that the shoe-plate (24) is pivoted around 
a substantially vertical axis. 

10. The roller skate of claim 9, characterized in that said steering means comprise a 
bracket (3 8) on the fork and a rod (40) linking the bracket to the shoe-plate. 



10 



1 1 . The roller skate of claim 9, characterized in that said steering means comprise 
20 opposite brackets (94, 96) on the fork and respective Bowden cables (98, 99) con- 

necting the brackets to respective points of the shoe-plate (324) located on respective 
opposite sides of the shoe-plate's midline. 

15 

25 12. The roller skate of any of claims 9 to 11, characterized in that it further comprises 

elastic means (48) biasing the shoe-plate to a neutral position of alignment with the 
longitudinal direction of the frame. 

30 20 13. The roller skate of any of claims 1 to 8, characterized in that the shoe-plate (124; 

224; 324) is pivoted around a substantially horizontal axis, and in that the skate further 
comprises restraining means (74, 76, 77; 78, 80, 82, 276) joining the frame to the user's 
body for maintaining the frame aligned with the body. 

35 

25 14. The roller skate of claim 13, characterized in that said restraining means are 
adapted to maintain the frame aligned with the body while allowing the body to be 
lowered. 

40 

15. The roller skate of claim 14, characterized in that said restraining means comprise a 
30 rod (74) pivoted to the frame around an axis at right angles to a vertical longitudinal 

plane of the frame, and a sleeve (76) slidable on the rod and fastenable to the body of 
45 the user. 

16. The roller skate of claim 14, characterized in that said restraining means comprise a 
35 hinged linkage (78, 80, 82) having one end to the frame and adapted to bend around an 

^ axis at right angles to a vertical longitudinal plane of the frame, the other end of the 

hinged linkage being fastenable to the body of the user. 
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17. The roller skate of any of claims 13 to 16, characterized in that said steering means 
comprises a rocker lever (66) pivoted around a point (68) on the frame, and a first link 
rod (70) from one end of the rocker lever to the shoe-plate, and a second link rod (72) 
from the opposite end of the rocker lever to the fork. 

18. The roller skate of any of claims 13 to 16, characterized in that said steering means 
comprise a bracket (438) on the fork and a rod (440) linking the bracket to the shoe- 
plate through respective ball joints. 

19. The roller skate of any of claims 13 to 16, characterized in that said . steering means 
comprise opposite brackets (94, 96) on the fork and respective Bowden cables (98, 99) 
connecting the brackets to respective points of the shoe-plate located on respective 
opposite sides of the shoe-plate's midline. 
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